REMARKS 



Claims 1,3-6 and 8-10 were examined. No claims are amended or added. Claims 1,3-6 
and 8-10 remain in the Application. 

I. Claim Rejections - 35 U.S.C. MQ2(b) 

The Patent Office rejects claims 1, 4, 6, 8 and 9 under 35 U.S.C. § 102(b) as being 
anticipated by U.S. Patent No. 5,767,153 of Bowman et al. ( Bowman ). 

The Patent Office states in the Office Action, on page 3, first paragraph, "Bowman et al. 
disclose in Table 1, a prostaglandin F2 a derivative, PGF2 a -l-Isopropyl Ester, which is a synonym 
for Bimatoprost as disclosed by the disclosed Material Safety Sheet. Therefore, Bowman et al. 
encompass the limitation of the claims." 

The Material Safety Data Sheet identifies Bimatoprost as 15(R)-17-phenyl trinor PGF2 (X 
isopropyl ester. The omega chain of this molecule is a five carbon chain (carbon 13 -carbon 17) 
and there is a phenyl group at carbon 17. "PGF2 a -l -Isopropyl Ester" listed in Table 1 of 
Bowman is not Bimatoprost. "PGF 2a -l -Isopropyl Ester" is "Dinoprost" as identified in 
Reference 1 herein of Cayman Chemical. The omega chain of PGF 2 „-1 -Isopropyl Ester includes 
an eight carbon chain and there is no phenyl group. 

Applicant respectfully requests that the rejection of claims 1, 4, 6, 8 and 9 under 35 
U.S.C. § 102(b) be withdrawn. 

II. Claim Rejections - 35 U.S.C. §103 

The Patent Office rejects claims 2, 3 and 5 under 35 U.S.C. § 103(a) as being obvious 
over Bowman as applied to claims 1, 4, 6, 8 and 9 above, and further in view of U.S. Patent No. 
6,342,524 of Hellberg et al. (Herberg). 

Claims 2 and 5 depend from claim 1 and therefore contain all the limitations of that 
claim. For at least the reason stated above with respect to claim 1 , claims 2 and 5 are not 
obvious over the cited references. 
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(1) Bowman Reference 



The Patent Office states in the office action, " Bowman discloses when poorly water 
soluble medicaments are dissolved in oil, their bioavailability to the targeted tissue may be 
enhanced, thus overcoming the solubility issues in an aqueous solution. 

"Bioavailability" is a term used to indicate the fractional extent to which a dose of drug 
reaches its site of action or a biological fluid from which the drug has access to its site of action 
and is related to absorption of the drug to the cite of action. See Goodman & Gilman's, the 
Pharmacological Basis of Therapeutics, attached hereto as Reference 2. 

In the ophthalmic drugs, bioavailability generally relates to absorption of the drug 
through the cornea. The proportion or percentage of the drug to reach to the site of action has 
nothing to do with the stability of the drug in the preparation or formulation. The suppression of 
degradation of the drugs in the preparation is thus unrelated to the bioavailability of the drug. 

Claims 2-3 and 5 relate to a pharmaceutical composition that, in one aspect, has an effect 
to prevent the degradation of the drug (prostaglandin, PG) and does not have any effect to raise 
or increase the solubility of the drug in the preparation. 

(2) Hellberg Reference 

Hellberg discloses therapeutic methods for treating glaucoma by the combined use of the 
drugs such as NS AID and PG. Hellberg does not mention any addition of oil such as MCT in the 
preparation, nor does it disclose concrete components of an emulsion. 

Therefore, a person of skill in the art could not conceive the claimed oil-in-water 
emulsion comprising PGF2 a oil and water soluble polymer, which is capable of suppressing the 
degradation of the drug in the ophthalmic preparation. 

(3) Schnedier Reference 

U.S. Patent No. 5,63 1,287 of Schneider et al. ( Schneider - ) discloses the use of 
polyoxyethylated castor oil to enhance the stability of PG in the preparation. 
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It is generally recognized that a PG is subject to hydrolyzation, and therefore, it is 
difficult to keep the drug stable in an aqueous composition. 

The Patent Office states in the Office Action that prostaglandins are known to be 
hydrolytically unstable as taught by Schneider and, therefore, one would have expected the 
stability of the prostaglandin to increase in the oil- water vehicle of Bowman in view of Hellberg. 

Schneider discloses, when polysorbate 80 is employed as a surfactant, a concentration of 
PG decreases to 10% of the initial concentration after 30 days of storage at 55°C. However, 
when polyoxyethylated castor oil is added to the composition, the concentration of PG is at 50% 
or of the initial concentration after 30 days of storage at 55°C (see Fig. 3). 

The compositions disclosed in the Application, for example, formulations of 5 and 6, by 
contrast maintain almost 100% of the initial PG concentration relative to the initial concentration 
even after 4 weeks of 60°C, which is a more severe condition for storage than the above cases of 
Schneider . Such a special effect of the described and claimed composition could not be expected 
by one of skill in the art prior to Applicant's invention. 

As mentioned above, there is no relation between the improvement of bioavailability 
described in Bowman and stabilization of the drug in the preparation, and Hellberg fails to state 
the addition of oils in the preparation. Therefore, the artisan would not conceive the stable PG 
composition from the combination of Bowman and Hellberg . 

In addition, the claimed compositions demonstrate a much higher stability of the specific 
PG drugs than the compositions described in Schneider . For these reasons, claims 3 and 5 are 
not obvious under 35 U.S.C. §103(a) in view of the cited references. 

(4) Unexpected Result of PG Compounds Other Than "Latanoprost" 

The present emulsion of latanoprost, a typical example of PG compound, shows excellent 
stability of the drug in the aqueous composition as shown in Table 2 in the Application. A 
person of skill in the art can expect that other prostaglandin esters recited in pending claim 1 of 
the Application than latanoprost can be stabilized by emulsifying the formulation according to 
the composition of latanoprost. 
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CONCLUSION 

In view of the foregoing, it is believed that all claims now pending patentably define the 
subject invention over the prior art of record and are in condition for allowance and such action 
is earnestly solicited at the earliest possible date. 

If necessary, the Commissioner is hereby authorized in this, concurrent and future replies, 
to charge payment or credit any overpayment to Deposit Account No. 02-2666 for any additional 
fees required under 37 C.F.R. §§ 1.16 or 1.17, particularly extension of time fees. 

Respectfully submitted, 

BLAKELY, SOKOLOFF, TAYLOR, & ZAFMAN LLf 



Dated: 




By: 




William Thomas Babbitt, Reg. No. 39,591 



1279 Oakmead Parkway 
Sunnyvale, California 94085-4040 
Telephone (310) 207-3800 
Facsimile (408) 720-8383 



CERTIFICATE OF TRANSMISSION 

I hereby certify that this correspondence is being submitted electronically 
via EPS Web on the date shown below to the United States Patent and 
Trademark Office. 



Nedy Caldertoft 



Date 



Application No. 10/573,191 



7 



Docket No. 8002P001 



A 

w 





MPWYMENT DISTRIBUTORS 



D'foprost , Sopropy) „ ( „ (CAS S37g4 _ 




l me 
3 mtf 
10 rng 
50n»8 

i 

Bulk 



Quantity Stifctc 



Sea more Prosrtgla^^j W80) 



S5T.O* f— j 

mo.od- 1 — -j . 

1408.00 f -j 

M.7W.00 ') — -j 
Contact 



CartT«»J 



10.00 

J0;00 

J0.0O 
J0.00 

To.oo 



...« r , J/64 _ gi 

Stability 2 yaor, 
Scorag, -jo«c 

Oascripdon 

"•""taw. „re, ""W«"» 



HtofV updated ioIO-jj.H. niceia** 
CAS Number 537<M-So-J b "" v P»T .Iter «• ' ae * *• * 

c*™,.^.,. — » ™r f» DUMA <r i*hfi. u , .... 



• 



Cell-Based Assays < . 




Othhi flssouiices 

Company H |«„ry 
<-"omA«| a tant Tools 



C»ymsn Europe 
Cnyman Mi.vina 
CntKi 

Cayman Gear 



H*»«»rd, Ars» Po« t «rj 
Artld.Ubf«y , 
Analysis Ta«i< 



^/wvw.wynwnchi 



Ord«r TarnM 

Browser Rflcommendatlon 
S"t» Map 



^^^^ h ^M»etvm/catal«/; 




McGraw-Hill 



A Division tfllaMcCmivHinCoMpaiiiti 



Goodman and Oilmiin's Tl IE PHARMACOLOGICAL OASIS Ol- THEflAPlJUTies. lOfc 

Copyright © 3001, 1996. 1990. 1985, I9S0, ISIS. 1970, 1965. 1955. 1941 by The McGraw-Hill 
Companies, Inc. All fights reserved. Prinled In the United States of America. Except as 
pcrmitieil uiidor tha United State* Copyright Act of 1976, no pari of this publication may be 
reproduced or distributed in any form or by any means, or Stored in a data base or retrieval 
system, without the prior written permission of the publisher. 

I334S67H90 DOWDOW 0987654321 

ISBN 0-07-135469-7 

This book was set In Times Roman by York Qmphle Services, Inc. The editors were Martin J. 
Woiwiewicz and John M. Morrlsa; th« production supervisor was Philip Galea: and the- cover 
designer was Marsha CoheivTurulJotojram. The index was prepared by Irvine Condi Tullar and 
Coughlln Indexing Services, Inc. 

R.R. Donnelley and Sons Company wus printer and binder. 

This book is printed an ncld-fre= paper. 

Library of Con«re»s Cat»l06ing-{n-i'm>ucatton Drtta 

Goodman and Oilman's die pharmacological busis of thscapautics.— ) Oth eU. / [edited byj 
Joel C. Hardmnn, Lee E. Limblrd, Alfred OoodmaU Oilman, 
p. ; em. 

Includes bibliographical references and Index. 
ISBN 0-O7-I35469-7 

I, Pharmacology. 2. Chemotherapy. I. Title: Pruirmuenlaglcal basis of therapeutics, 
II. Coodmaii, Louis Sanfofd III. Gllman, Alfred TV. Hurdman, Joel O. 
V. Llmbird. Lee E. VI. Oilman, Alfred Ooodmun 

[DNL-M; 1, Pbarrnuwlogy, 2. Drug Therapy. QV 4 G6533 2002) 
RM300 O644 2001 

61J',7— de2l 2001030728 



INTERNATJONAU EDITION ISDN 0-O7-1 12432- 1 

Copyright © 1001. Exclusive rights by Tl* MeOm»Nlll CWwiiitex, Inc. for manufacture uiid export. 
This buok cannot Do re-exported frum the country to which it us consigned by McCra«»Hill. The 
International Edition ix eot available In Norm Americn. 



CHAPTER t I'lMKMACQKJNE'llCS 



radiate *ibw and afco III iho capillary endothelium of brain cap- 



resistance.) (A/o/j/) gB „ e , i mport0| , t in re!dsou , M M MI1C £ 

fr'," * S"?°5"" also " m,ts *• °™< ^sorption or transported 
fedrugs since It exports the compound back into rh<t intestinal 
piiract subsequent to its absorption by pa «iv e ditTusion 



DRUG ABSORPTION, 
** BIOAVAILABILITY, AND ROUTES 
OP ADMINISTRATION 

• ' Absorption describes the rate at which a drug leaves its 
,, Site of administration and the extern to which this oc- 
. curs. However, the clinician is concerned primarily with a 
■: parameter designated as bioavailability, rather than ab- 
V sorption. Bioavailability is a term used to indicate the 
r fractional extent to which t» dose of drug reaches its site 
• of action or a biological fluid from which the drug has 
. access to its site of action. For example, a drug given 
•■. orally must be absorbed first from the stomach and intes- 
tine, but this may bo limited by the characteristics 0 f the 
dosage form and/or the drug's physicochemical proper, 
ties. In addition, drug then passes through the liver, where 
metabolism and/or biliary exorotion may occur before it 
reaches th« systemic circulation. Accordingly, a fraction of 
che administered and absorbed dose of drug will be inacti- 
vated or diverted before it can reach the general circulation 
and be distributed to its sites of action. If the metabolic 
or excretory capacity of me liver for the agent in question 
is large, bioavailability will be substantially reduced (the 
so-called first-pass effect). This decrease in availability is 
a function of the anatomical site from which absorption 
takes place; other anatomical, physiological, and patho- 
logical factors can Influence bioavailability below) 
and the choice of the route of drag administration mast 
be based on an understanding of these conditions 



! Oral (Enteral) versus Parenteral Administration. Of- 
! ten there Is a choice of the route by which a therapeutic 

• agent may be given, and a knowledge of the advantages 
•j and disadvantages of the different routes of adnunisira- 

• tion is then of primary importance. Some characteristics 
; of the major routes employed for systemic drug effect are 
i compared in Table 1-1, 

Oral ingestion is the most common method of drug 
administration. It also is the safest, most convenient, and 
most economical. Disadvantages to the oral route include 
limited absorption of some drugs because of their physi- 
ca characteristics Ce.s., water solubility), emesis as a re- 
sult of irritation, to the gastrointestinal mucosa, destruction 
of some drugs by digestive enzymes or low gastric pH, 



irregularitiei in absorption or propulsion in the presence 
of food or other drugs, nnd necessity for cooperation on 
the part of the patient. In addition, drugs in the gastroin- 
testinal tract may be metabolized by the cnjymes 0 f the 
intestinal flora, mucosa, or the liver before they gain ac 
cess to the general circulation. 

The parenteral injection of drugs has certain distinct 
advantages over oral administration. In some instances, 
parenteral administration is essential for the drug to be 
delivered in its active form. Availability is usually more 
rapid, extensive, and predictable than when a drug is given 
by mouth. The effective dose therefore eon be more accu- 
rately delivered. In emergency therapy and when a patient 
is unconscious, uncooperative, or unable to retain anything 
given by mouth, parenteral therapy may be a necessity. 
The injection of drugs, however, has its disadvantages! 
asepsis must be maintained; pain may accompany the in- 
jection; it is sometimes difficult for patients to perform the 
injections themselves if self-medication is necessary: end 
there is the risk of inadvertent administration of a drug 
when it is not Intended. Expense i» another consideration. 

Oral Ingestion. Absorption from the gastrointestinal 
tract is governed by factors such as surface area for ab- 
sorption, blood flow to the site of absorption, the physical 
stow of the drug (solution, suspension, or solid dosage 
form), its water solubility, and concentration at the site 
of absorption. For drugs given in solid form, the rate of 
duisolution may be die limiting factor in their absorption, 
especially If they have low water solubility. Since most 
drug absorption from the gastrointestinal tract occurs via 
passive processes, absorption is favored when the drug is 
in the nonionlzed and mora lipophilic form. Based on the 
pH-partltlon concept presented in Figure 1-2, It would be 
predicted that drugs that ore weak adds would be better 
absorbed from the stomach (pH 1 to 2) than from tha upper 
intestine (pH 3 to 6), and vice versa for weak tanas. How- 
ever, the epidielinm of the stomach is lined with a thlek 
mucous layer, and its surface area is small; by conVast, the 
villi of the upper Intestine provide an extremely large sur- 
face area (-200 ro 3 ). Accordingly, the rate of absorption 
of n drug from UW intestine will be greater thou that from 
dw stomach even if the drug Is predominantly ionked in 
the Intestine and largely nonionlaed in the stomach. Thus, 
any factor that accelerates gastric emptying will be likely 
to increase the rate of drug absorption, white any factor 
that delays gastric emptying win probably have the oppo- 
site effect, regardless of the characteristics of the drug. 

Drugs that are destroyed by gastric juice or that cause 
gastric Irritation sometimes are admlnis«r«d in dosage 
forms with a coating that prevents dissolution in the 
acidic gastric contents, However, some enteric-coated 
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for experts The first-poes and cleansing effects of tha lime are 

not available when dregs me »vaa by this route 

/rt<ra//W. The fclood-bram barrier and the blood-cerebro- 

? P .T a ,L ^.^^f 0 ? M prec,ude or S|0W 1110 <">"™c. of drugs 
into the CNS. Therefore, when local and r « p j d effects 0 f druL 
on the meninges or cerebrospinal axis are desired, as in soUwl 
anesthesia or acute CNS infections, drugs arc sometimes injec- 
ted directly uito the spinal subarachnoid space, Brain tumor* also 
may be treated by direct intraventricular drug administration. 

Pulmonary Absorption. Provided dint they do not aausB irri- 
tacion, gaseous and volatile drugs may be inhaled and absorbed 
through lll« pulmonary epithelium and mucous membrafles of 
dia respiratory tract. Access to (lie circulation Is rapid by thL« 
route, because tho lung's surface area is. large. The principles 
governing absorption and excretion of anesthetic and „mer ther- 
apeutic gases are discussed in Chapters 13, 14. and IS 
« „ a . ddltion - so'"tio«w °f drugs can be atomized and the 
fine droplets a, air (aerosol) inhaled. Advance* are the almost 
aiaorpdon of a drug into the blood, avoidance of 
hepatic first-pass loss, and, In the case of pulmonary disease, 
local application of (he drug « the desired cite of action, tfor 
I" Ia ^l™™* f <» *e treatment 
n ^ C ? ap i w 28) - Pwtt d'^vamaaes, such 
as poor abilny to regulate the dose and cumberaomenTs* of the 
methods of administration, hove to a large extent been overcome 
by technological advances, Including metered-dow Inhalers and 
more reliable aerollzers. 

Pulmonary absorption Is an Important route of catty of 
certain drugs of abuse and of toxic environmental substances of 
varied ^position „„<, p hysica , Bom jQOfll ^ ^ 

reaerions to allergens may oeeur subsequent to Inhalation. 

Topical Application. Mucotu Membrane Drugs are ap. 
plied to tho mucous membranes of (ho conjunctiva, nasophar- 
ynx, oropharynx, vagina, colon, urethra, and urinary bladder 
pnmanly for their Jooal effects. Occasionally, as U» tttc appli- 
cation of synthetic antidiuretic hormone to the nasal muaoL 
systeirue absorption is mc goat. Absorption through mueou* 
membranes occurs readily. Tn fact, local anesthetics applied for 
local effect sometime? may be absorbed so rapidly that they 
produce systemic toxicity. * 1 y 

TttJZ ^V*?*"* V"*™ Absorption 
of those that do Is dependent on the surface area over which 
*ey are applied and to their lipid solubility. ilnee fa ep | datm |" 

I tnZ ™ P 'm^" l *" Th= dermis, however. 

r '* ely Penneaole w many solutes; ransaquencly. systemic ab- 
sorption of drugs, occurs much mote readily through abraded, 
burned, or denuded skin. Inflammation and other conditions that 
increase cutaneous blood flow also enhance absorption. Toxic 

fvlfi.^T'^'V^ pt0dueecl by absarpdori through tho sWn 
of highly Itpid-solubla substances l*. s ., « Upld-soluble insect!- 

fit!. ^ . c "* lmc so,vent ); Absorption ihrough me skin ean be 
enhanced by suspending me drug in an oily vehicle and rub- 
bing the resulting preparation Into die skin. Because hydrated 
tVZnf? P ermeab|8 rhan 0f y J Wn, the dosage form may 
be modified ! or on occlusive dressing may bo used to facilitate 
a^om-rton. Comrolted-release topical patches Ore becoming in- 

S2E?& aVBi,a u"' 6 P*" 4 ""» fa taf scopolamine, placed 
behind th* ear where body temperature and blood flow enhance 
absorption, releases sufficient drug to the systemic circulation to 



protest the wearer from motion sickness. Transdermal estrogen 
replacement therapy yields low maintenance Uv«|g of estradiol 
while mmlmixing the high estrone metabolite levels observed 
following oral udmlnlstrotien. 

Eye. Topically applied ophthalmic drugs are used primarily 
for ihetr local effects isee Chapter 66), Systemic absorption 
that results from drainage through the nasolacrimal canal is 
usually undesirable. In nddltiort, drug thai Is absorbed after 
such drainage « not subject to first-pass hepatic elimination. 
Unwanted systemic pharmacological effects may occur for this 
reason when ^-adrenergic receptor antagonists are administered 
as ophthalmic drops. Local effects usually require absorption of 
the drug through the cornea; corneal infection or trauma thus 
may result in mora rapid absorption. Ophthalmic delivery sys- 
terns that provide prolonged duration of action (**.„ suspensions 
and ointments) are useful additions to ophthalmia therapy, Oc- 
ular Insetta, developed more recently; provide continuous deliv- 
ery of low amounts of drug. Very little U lost through drainage- 
hence, systemic side effects are minimized, 

BioequJvnIonee. Drugs are not administered as such; instoad. 
tney are formulated Into drag dosage forms. Drug products are 
considered to be pharmaceutical equivalents if they eontaia tho 
some active ingredients and are identical tn strength or cancan- 
trarlon, dosage form, and routs of administration. Two phorma- 
eeutumUy equivalent drug products are considered to be bla- 
cquivalent when the roles and extents of bioavailability of tha 
active ingredient in die cw 0 products are not significantly dif- 
ferent under suitable test conditions. ft, the past, dosage forms 
Of a drug from different manufacturers and even different lots 
of preparations from a single manufacturer sometimes dftferod 
in their bioavailability. Such differences were Seen primarily 
among oral dosage forms of poorly soluble, slowly Absorbed 
drugs. They result from differences in crystal form, particle 
sue, or other physical chnrocutrlsdes of tho drug that are not 
rigidly controlled in formulation and manufacture of the prepa- 
rations. These factors affect disintegration of the dosage form 
and dissolution of the drug ond hence the raw and extent of 
drug absorption, 

The potential nonoquivalence of different dntg prepara- 
tions has been a matter of eoncara. Strengthened regulatory 
requirements have resulted In few, if any, dooumenred cases 
of nonequivalence between approved drug products. The signif- 
icance of possible nonoquivalence or drug preparations is further 
discussed in connection with drug nomenclature and tho choice 
of drug name in writing prescription orders {see Appendix I). 

DISTRIBUTION OP DRUGS 

Following absorption or administration into the systemic 
blood, a drug distributes Into interstitial and Intracellular 
fluids. This process reflects a number of physiological fac- 
tors and the particular physlcochemical properties of the 
individual drug. Cardiac output, regional blood flow, and 
tissue volume determine tha rat* of delivery and potential 
amount of drug distributed into tissues. InidaUy, liver, kid- 
ney, brain, (tnd other well-pcrfused organs receive most of 
the drug, whereas delivery to muscle, most viscera, skin, 



